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Paccmompena axmyanvbnocms ucnonb306amus.
MOHKONJIEHOUHBIX NOKPLIMULL OJisl YNPOUHEeHUs
U 8occmanosieHus Ooemaneu  MONIUBHOU
annapamypel 8 C6A3U C UX KpUMmu4yeckum
usnocom 0,2-5 mxm. Ilpusedenwvl pesynomamol
uccnedo8aHull uUKo-MexaHuyeckux, mpubo-
JI02UYECKUX — CBOUCMS,  UCHBIMAHULL  HA
MUKPOAOPA3UBHBLIL  UBHOC AAMA30N0000H020
nokpuimus DLCPateks (a-C:H-SiOCN), nano-
CUMO20 MemOOOM (UHUUWIHO20 NIA3ZMEHHO20
ynpounenusi (PACVD).

KnioueBble ciioBa: IUTyH)KepHas Iapa,
dopcyHka, BOCCTaHOBJICHUE,
aIIMa30M0J00HOE MTOKPBITHE.

HHXXEKTOD,
YIIPOYHEHUE,

B cBa3m ¢ pa3paboTkoil  aBWraTrene ¢
MHHUMAJIBHBIM ~ BBIOPOCOM  BPEIHBIX  BELIECTB, C
YMEHBIICHHBIM pAacXoA0M TOIUIMBA U YPOBHEM IlIyMa K
TOIUTMBHOM amIaparype NpeNbsBISIOTCS NOBBILCHHBIE
TpeOOBaHMSI 10 YBEJIMYCHUIO JABJICHUS BIIPHICKA,
TOYHOTO PACTBUICHHUS TOIUIMBA U €ro 3(P(PEeKTHBHOTO
cropanusi, OOECIICUCHHIO JUIMTEIBHOTO IIOCTOSIHCTBA

3a30poB.  OOHOBPEMEHHO  TOBBIIIAIOTCS  HOPMBI
9KOJIOTUYHOCTH M W3MEHSIOTCA (H3UKO-XUMHUYECKHUE
CBONCTBA JIU3€EIIbHOTO TOILIUBA (cHmXKaeTcs

colepKaHUEe B HEM CEPHHUCTBIX COEIWHEHUH, 4TO
YMEHBIIIACT €r0 CMAa3bIBAIOIIYI0 CIIOCOOHOCTH). Takoe
couetanne  (akTopoB  TpebyeT  pa3paboTK |
HCIOJIb30BAHUS HOBBIX MarepHaioB Jietanen
TOIUIMBHOM  ammapaTrypbl M TEXHOJOTHMM  HUX
H3TOTOBJICHUSL.

Jeranu TOIUIMBHOM ammapaTypbl HCIHBITBIBAIOT
[IPaKTUYECKH BCE M3BECTHBIE BUJBl pa3pyLICHUH -
YCTaJIOCTHOE, abpa3uBHOE, KaBUTAIIIOHHOE,
3PO3MOHHOE, KOPPO3UOHHOE, 3JIEKTPOXUMHYECKOE U
Ipyrue. DTO MPHBOAMT K OOpPa30BaHUIO HA PabOYHMX
MOBEPXHOCTSIX  BBIKpAlIMBAaHUM UM OTCJIaWBaHUM,
Lapanvd U 3aJUpoB, K HAJIMIAHUIO M HABOJIAKUBAHHUIO
HyaCTHUll H3HOCA. HpI/l OTOM BCJIWYUHA KPUTUYECKOT'O
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DIAMOND-LIKE COATING FOR FUEL
DETAIL PARTS HARDENING AND
RENOVATION

Topolyansky P.A., Ermakov S.A., Topolyansky A.P.

The actuality of application of thin-film coatings for
hardening and renovation of fuel equipment parts due
to their critical wear 0.2-5 of microns is considered.
The findings of investigations of physical and
mechanical, tribological properties, tests for micro
abrasive wear of the diamond-like coating DLCPateks
(a-C:H-SiOCN), applied by the method of finishing
plasma hardening, are presented (PACVD).
Keywords: plunger pair, injector, nozzle, recovery,
hardening, diamond-like coating (DLC).

M3HOCA, B OOJIBIIMHCTBE CiydaeB, He mpesbimaeT 0,2-5
MKM. HMcxoms w3 MHUKPOHHBIX 3HAYCHHU BEIHYNH
HM3HOCAa  JleTajJled  TOIUIMBHOM  ammaparypbl, HX
VIIDOYHEHHE ¥  BOCCTAaHOBJICHHE  BO3MOXHO C
MPUMCHCHHEM TOHKOTIJICHOUHBIX MTOKPHITHH.
[loBbIlIEHHAss HaAEKHOCTh TOIUIMBHOM ammapa-
Typhl O00OECIIEUMBACTCS BBICOKOW TOYHOCTBIO HM3TOTOB-
JICHUS BXOISIINX )IeTaneﬁ C TIOJIYYCHHUEM OHUAMET-
pampHOTO 3a30pa mopsaka -3 MKM MexIy pabounmu
MOBEPXHOCTSAMHU. DTO TpeOOBAHHE TOCTUTACTCS MPUME-
HEHUEM CTaJlel, KOTOpbIE TIOCIE TEPMUYECKOMH,
XMMHUKO-TEPMHUYECKOH M 00pabOTKM X0JIoJO0M o0Jia-
narot TBepaocteio Oonee HRC 60, xoporieit muiu-
(hyeMOCThIO U CIOCOOHOCTHIO JOBOJKH MOBEPXHOCTEH
1o mapamerpa mepoxosaroctu Ra 0,04-0,08 MkM.
ObecnieueHre MakCHMAaJIbHO BBICOKOH TBEPIOCTH
pabouunx MMOBEPXHOCTEHN neranei TOIUIMBHOU
anmapatypel  CBS3aHO C  OBITYIOIIUM  MHEHHEM
aJIcKBaTHOCTH WX TIOBBINICHHOW JOJITOBEYHOCTH. B
JNEUCTBUTENFHOCTH JK€, MpPU PEATbHBIX YCIOBHAX
SKCIUTyaTallil MHHUMU3AIMS HW3HOCA 33aBHCUT OT
YIPYrOCTH " CTOMKOCTH K nedopmanusim
MMOBEPXHOCTHOTO CJIOS HE MEHBIIE, YeM OT TBEPIOCTH.
HO3TOMy HeOGXOI[I/IMLIMl/I YCJI10BUAMU MOBBIIIIEHHON
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HW3HOCOCTOMKOCTH SIBJISIOTCS MaKCHUMAaJIbHBIC 3HAUCHUS
KPUTEPHEB CTOMKOCTH K ymnpyroit nepopmanuu (MHICKC
IUTACTUYHOCTH), CTOMKOCTH K TUIACTUYECKOH
nedopmanyu ¥ ynpyroro BOCCTaHOBIICHHUS. YTPaBIISATH
THMHU CBOHCTBaMH BO3MOJKHO HaHECEeHHEM
TOHKOIIJICHOYHBIX HOKpI)ITI/Iﬁ C OIITUMAJIBHBIMH
3HAQUEHUSAMH TBEPAOCTH M MOAYIS YHPYTOCTH H
UMEIOLIMMH  OJHOBPEMEHHO  MOBBILICHHBIC  aHTH-
(¢pUKOINOHHBIE CBOiicTBa  (HM3KHH  KO3(DHUIHEHT
TpPEeHUs, MUHHMMAIbHBIC JUIMTEIBLHOCTh MPUPAOOTKH,
TEIUIOBBIJICNICHNE TpPU TPEHUH, H3HOC TPYIIUXCS
MOBEpXHOCTEH). JIOMOMHNUTENBHO TaKhUe IOKPBITHS
MOryT O6eCHe‘-II/IBaTB CHM)XCHHUE YPOBHSA BO3HHUKAIOMINX
HalpspKeHNH, 3aJeYNBaHNe TIOBEPXHOCTHBIX
MHUKpPOJe(eKTOB, IPEAOTBpallaTh PacTPECKUBAHUE,
MHUHUMH3HPOBATh TPUOOXUMHIUYECKHE 3(PQEKTH, OBITH
TEPMOCTOMKMMHU W JIudjeKkTpudeckuMu. Ilpm stom
BBIOOD M HCHOJB30BAaHUE NMOKPHITHHA OCHOBBIBAIOTCS Ha
obecrieueHNN MaKCUMAJIBHON aJIre3UH K TOI0XKKE.
OCHOBHBIMHU TCXHOJIOTHYCCKUMU mpoueccaMmn
W3TOTOBJICHHUS ~ JleTalell  TOIUIMBHOM  ammapaTypsl
SIBJISIFOTCSL TPAJIMIMOHHBIE OINEpaliyd MEXaHHYeCKOH M
TepMudeckoii  00paboTkm, 00pabOTKM  XOJOJOM,
nuTQoBaHus, NOJINPOBAHUS, XOHWHIOBAHHS M TOBOJIKH.
IIpu 5TOM BaXXHO OTMETUTH, YTO AETAIN TOIUIMBHOMU
anmapaTypsl, W3TOTAaBIMBAaEMble W3 POCCHUICKOTO WM
HMMIIOPTHOT'O NPOKaTa, IPUHAUICKAIIUE OJHOM MapTUH,
Jake TpH WCIOJNB30BaHMHM OJHOTO W TOTO K€
MaTepuaiia, 00paboTaHHbBIC B TOXKICCTBEHHBIX YCIOBUIX
MOTYT 3HAYUTEIbHO PA3NIUYaThCS IO JOJTOBEYHOCTH.
DTO CBA3BIBAETCS C KAYECTBOM MCXOJIHOTO Marepuaja u
MTOCIICAYIOIICH HX  TEPMHYCCKOU 00paboTkoit
(OTIMYMEM ~ XMMHYECKOTO  COCTaBa,  HAIMYHEM
HEMETAJUIMYECKUX BKJIIOYCHHUH, MOPHCTOCTH, KapOwa-
HOW W CTIPYKTYPHOH HEOAZHOPOIHOCTH, KPYITHO-
3€pPHUCTOCTBIO, XapaKTePOM U CTPYKTYpOH MapTeHCUTa
3aKaJKd U T.X.). UTOOBI MHHUMHU3HUPOBATh BO3MOXKHYIO
JepeKTHOCTh OCHOBHOTO Marepualia IesnecooopasHo Ha
3aKJIIOYUTENBHON  CTAaJMM  HM3TOTOBJICHUS  JIETalleH
HaHOCHUTb TOHKOIUIEHOYHBIE TIOKPBITHSL.
OKOHUYATEeNBHOM oOmepanueil Mpu HU3TOTOBICHUU
BBICOKOTOUHBIX JI€TaJlel TOIUIMBHOW  ammaparypbl
SIBIISIETCS IOBOJIKA aJIMa3HBIMU TOPOIIKAMH M MACTaMH,
B pe3ynbTaTe KOTOPOH  yHaisiloTCA — JIOKaJbHBIE
NPWKOTH M IpyOble PUCKH, IOJY4EHHBIE B IIpolecce

nuT¢OBaHMSL. Ilpu  sroM  mocine  omnepanuit
nuMOBaHUA W JOBOJKHM B IOBEPXHOCTHOM  CIIOE
obpasyrores, B OCHOBHOM, pacTsATHBaIONINe

OCTaTOYHBIC HANPSDKEHHS, CIIOCOOCTBYIOIINE pack-
PBITHIO MHKPOTpPEIIMH W NPUBOJSIINE K CHIXKEHHIO
YCTaJIOCTHOM MPOYHOCTH AeTanel. Jlaxke cBepXTOHKas
JIOBOJIKA JIIOOBIX KPHCTAUIMYECKUX MaTepHajoB He
UCKII0YaeT Ae(EeKTHOCTh IOBEPXHOCTH M HaJIU4He
MHUKpPOTpenIvH. THNOMYHBIM BHZI MOBEPXHOCTH MOCHE
MPaKTHYECKH 110001 00pabOTKH € HCIOJIb30BAHHEM
a0pa3WBHBIX MaTEPHUAJIOB MIPEICTABIICH HA pHC. 1.

Jdnas  co3gaHMAs B IIOBEPXHOCTHOM  CIIOE
C)KMMAIOLINX HaNpspKeHWH, 00ecTeunBaromuX CXJIo-
IIBIBaHHE MUKPOTPEIINH, 11eJIeCO00pa3HO UCIIOIB30BaTh
creuuanbHyl0 (QUHHUIIHYIO 00paboTKy, Hampumep,
XUMHYECKOE OCaXAEHHE IMOKPHITUH W3 MapoBoil (a3bl
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(CVD mpomuece). s 3ameunBaHus MOBEPXHOCTHBIX
nedeKkToB B TpOIEccax OCAXICHHS  Hambojee
ONTUMAJBHBIM SIBJISCTCS HCIIOJIb30BaHUE aMOpQHBIX
(cTexkmo00pa3HbIX) MOKPBITHH, TaK Kak MpHUMEHEHHE
«3aMOPOKEHHOM >KUAKOCTH) IO3BOJISIET MAKCUMAaJIbHO
3(pGEKTHBHO  3aMOJIHATH  BIAIUHBI  IIEPOXOBATOM
MOBEPXHOCTH, 3aJICUNBATh MUKPOAC(HEKTHI U TPEIINHBI
MOBEPXHOCTHOTO CJIOSL.

Heranu TOIUIUBHOM anmnaparypbl
IKCITYyaTHPYIOTCSl B YCIOBHSX TOBBIIIEHHBIX HAarpy3oK,
CKOpOCTEHl W  TeMmIepaTyp HpHd  KOHTaKkTe ¢
MIOBEPXHOCTHO-aKTUBHBIMH COEAWHEHUSIMHM TOIUIMBA, B
KOTOPOM  JIONIOJIHUTEIBHO  MOTYT  COJIEpPIKAThCS
MHUKpPOaOpa3HBHBIE YacTUIIBI, BIara M PacTBOPEHHBIC
raspl. OTH YyCJIOBHS 00Jer4amoT JIepOopMHpPOBAHUE
(mmactuduupoBanre) MOBEPXHOCTHOTO CIIOS JIeTajiei
Tpuboconpspkernit  (3ddexr Pedunnepa). Ilpu stom
IJICHKAa TOIUIMBA B YCJIOBHUAX MHWHHMAJIBbHBIX 3a30pPOB
UMEeT TEHAEHIMIO K paspbiBy, YTO IPUBOAUT K
CXBAaTbIBAHWIO BBICTYIIOB OI[HOﬁ TIOBEPXHOCTU TPEHUSA C
apyroii. C 1enbl0 TNpHUAAHUS aHTHCXBATHIBAIOIINX
CBOWCTB  TIOBEPXHOCTSIM  TPEHUSI  IIeJIeco00pa3Ho
UCTIOJIB30BAaTh ~ XMUMUYECKH TIOKPBITHS,
HarpuMep, aIMa3oroI00HbIE.
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Puc. 1. Tonorpacgusi nopepxnoctTHoro cios cramau IX15 ¢
TBepaocTbio HRC 62 mociie onepanuii muindoBanust 1
MOJIHPOBAHHSA: 2 — BH/| IOBEPXHOCTH, IOJTY4€eHHbII Ha

971eKTPOHHOM MHKPOCKOIE MPH aHAIN3e CHIMKOB YT OJbHBIX
penjuk, ygeauuyenue - x5000, 6 - HaHoTonorpadgus
MOBEPXHOCTH, NMOJTy4YeHHas] CKAHUPYIOLIelH 30H10BOii
MHKPOCKONHUeH

W3ydeHne BIUSHUS SKCILTYaTallOHHBIX (paKTOpOB
Ha HM3HOCOCTOMKOCTH JeTaneil TOIUIMBHBIX HAacOCOB
MOXET OBITh OCYIIECTBJICHO B COOTBETCTBHH C
MexayHapoaHbsiM crangaprom EN 1071-6:2007 npu
UCIIBITAaHUSAX HAa MUKpOaOpa3uBHbIN u3HOC [1].

Takum  oOpasom, B  KauecTBE  OIEHKH
U3HOCOCTOMKOCTH JeTajel TOIIMBHOI ammapaTypel B
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3aBUCUMOCTHU OT Kady€CTBa MaTCpUaIOB U TEXHOJIOTUH
X W3TOTOBJIEHUS MOXET CIYXHTb aHaluu3 (H3HKO-
MEXaHWYECKMX  CBOMCTB  INOBEPXHOCTHOTO  CJIOS,
TPUOOJIOTHUECKUX XapPAKTEPUCTUK B YCIOBHSX TPEHHS
CKOJILKEHHST M pe3yJIbTaTOB  HWCIBITAHUA  Ha
MUKpPOaOpa3uBHBII U3HOC.

Jnsi TOBBIIIEHUS HW3HOCOCTOHKOCTH W BO3MOX-
HOCTH BOCCTAHOBJICHMsI JeTajel TOIUIMBHOM ammapa-
TypsI pa3zpadorano anmmazomonobHoe (DLC) moxpertue
cucrembl a-C:H/a-SiOCN ¢ ucmonp3oBanuem mpoiiecca
¢uHMITHOTO  TUIa3MeHHoro  ympounerus — (DITY),
KOTOpbIA oTHOcuTcs K Merogam PACVD  [2-4].
Iporecc PITY ocHOBaH Ha Pa3IOKEHUH MAPOB KUIKUX
XUMHYECKUX COEIMHEHNH c obpazoBaHuEM
ra3000pa3HbIX YIJIEBOJAOPOJOB, BBOIMMBIX B IUIa3My
nyrosoro paspsga. Harpes umznmemuii mpu OIIY He
npessimraer 150°C. B pesynbrare ®PITY Ha pabounx
MOBEPXHOCTSX 0o0pasyercs amopdHoe MHOTOCIOIHOE
MOKPBITHE € HU3KUM  KOO(QQUIMEHTOM TpeHus,
HOBBILLIEHHOM MHKPOTBEPIOCTHIO, XUMHYECKOMN
HWHEPTHOCTHIO, BBICOKOH JKapOCTONKOCTBIO "
JIMDJIEKTPUYECKIMU  XapaKTepUCTHKaMHU. 3a pyOexxoM
aKTHBHO IPUMEHSIOTCA MOJOOHBIE aIMa30noI00HbIE
MOKPBITHS, COZEpXallie KPEMHHUH M €ro COeANHEHUS,
nanpumep, tuma a-C: H: Si [56-7] u a-C:H/a-Si:O [8],
HaHocumble MeTogoM PACVD. IlokpeiTus uMeEIOT
TBepAocTh mopsiaka 16 I'Tla, koadduumeHt Tpenus -
0,02-0,06.

AHanu3 pe3ylbTaToB HAHOWHACHTHUPOBAHMS TOK-
portust DLCPateks BeisiBIuL, 9TO ¢ TOBBIMIEHHEM Har-
PY3KH H, COOTBETCTBEHHO, C YBEJIMUYEHUEM KOHTAKTHOM
IIIyOWHBI TBEPAOCTh YMEHBIIAETCS, YTO XapaKTepU3yeT
JTaHHOE TIOKPBITHE KaK TpagueHTHoe. B mpenenax oxHoi
Harpy3ku TBepaocTh u3Menserca ot 14 I'Tla no 23 I'Tla,
YTO CBOWCTBEHHO MHOTOKOMIIOHCHTHBIM MOKPBITHSM.
VYepennenubie  cBoiictBa  mokpeitus  DLCPateks:
Ha”HotBepgocts - 18 I'Tla, moxyns FOura - 127 I'Tla,
ynpyroe BoccTaHoBieHue - 87%. Ha puc. 2 mpencras-
JeHa ~ JAuarpaMMma  HMHAGHTUPOBAHUS  TTOKPBITHS
DLCPateks. CTOHKOCTE TOBEPXHOCTHOTO CJOSL C
JIAHHBIM TIOKPBITHEM K YNpyroil aedopmanuu (MHIEKC
mwiactuynoct) Hi/E, cocrasaser 0,14. [lanHoe
MOKPBITHE HAHOCHJIOCh Ha MOJUIOKKY u3 cranu LIX1S5,
nmeromeit moayns FOmra 211 I'Tla. Beicokoe 3HaueHme
MHJIEKCA IUIACTUYHOCTH OO0ecreunBaeT MOBBIIICHHBIH
pecypc B YCIOBHUSX HUKIMUECKUX HAIPY30K, a OJIM30CTh
3HAUYEHUH MOAYJEH YHNpPYrocTH IOKPBHITHS U HOIJIOXKKH
CHOCOOCTBYET CHHMIKCHHUIO TEXHOJIOTMYECKHX HalpsKe-
HUA Ha TOBEPXHOCTH pasfena W  MOBBIIICHHIO
aATe3UOHHON IIPOYHOCTH.

Ha puc. 3 mpuBeseHa auarpamMma, XapakTepu-
3yrollas NaJaloli  Xapakrep W3MEHEHHs Kod(hou-
[IMEHTa TpeHUs (HWKHSA KpUBas) CO BPEMEHEM IIOK-
poitust DLCPateks. Hcrnbitanust IpOBOIUIIUCH IO CXEME
«1ap-ZIMCK» C HCMOJIBb30BAaHHEM ILAPOB THaMETPOM 3
MM, H3TOTOBICHHBIX H3 HUTpuaa KpemHus SigNg.
Harpyska Ha kouTpreno cocraBisia 5 H. Jluneiinas
CKOpOCTb ckombxkenus - 10 em/c. ITyrs Tpenus — 80-100
M. [Ipy HCHBITaHUAX MPHUMEHSIOCH MOTOPHOE MAacio
Nissan SAE 5W-40. Cpeanee 3naueHue koddduimenra
Tpenus coctasiseT 0,024.
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Puc. 2. lmarpaMmpl HHAeHTHPOBaHust F-h npu pasHbIx
narpyskax mokpoitust DLCPateks (T1 750Ubi, Hysitron, CLIIA)

Puc. 3. U3meHenne ko3¢ uueHTa TPEHUS €O BpeMeHeM
nokpeitust DLCPateks (TRB-S-DE, CSM-Instruments,
IBeiinapus)

HccnenoBannss Ha  MHUKpoaOpa3sMBHOE  W3Ha-
HIMBaHUC IMPOBOJUINCH B COOTBCTCTBUU C
MexayHapoaHbiM crangaptrom EN 1071-6:2007 npu
WCIIOJIb30BaHUK MIapoB auaMeTpoM 30 MM W3 cranu
IX15 ¢ TBepmocteio 60-62 HRC wu mapamerpom
IEPOXOBATOCTH TIOBEPXHOCTH R.<0,1 MKM.
HopmanbHast Harpy3ka Ha oOpa3ser cocrasisuia 0,25 H.
[Ipn ucnbITaHMAX MpUMEHsUIach abpasuBOCoOepKaias
CyCleH3Usl Ha BOJHOW OCHOBE C MOHOKpHCTaJUIaMH
CHHTETHYECKOTO anMasza AuaMeTpoM | MKM. YcnoBus
UCTIBITAHUNA: KPYroBas CKOpPOCTb BpaieHus Bama 100
06/mMuH, Bpems wucnbiTanuii 30 c. B pesymprarte
WCTIBITAaHUH TOJTydeH KO3()(HIMEHT N3HOCA TIOKPBITHS,
paBubIil 7,61x107"* M*H '™ '. Ha puc. 4 npencraBiena
MUKpodoTorpadus OTIedaTKa IMOAI0KKH C TOKPHITHEM.

nocJjie HCNBITAHUIT HA MUKPOadpa3uBHOE H3HALIMBAHUE
(Tribotester PC101, Ilna3mauenTp, Poccust)
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IIpu OIIY B CBA3M C MOJIyYEHUEM CIKUMAIOIIUX
HaIlpsDKEHUM Ha NOBEPXHOCTU U HAHECEHUEM ITOKPBITUI
ToNMIUHOM 1-2 MKM B  aMOpP(HOM  COCTOSIHUM
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Puc. 5. TpexmepHsblii peiibed NOBEPXHOCTH U HAPANUHBI,
MOJIy4€HHOI METOJ0M CKAaHUPYIOLIEH 30HA0B0ii MMKPOCKONUH
nokpeitTusi DLCPateks npu onpenesiennn Harpy3ku pa3pyueHust
(uanorsepromep HanoCrkan-3D, Poccus)

[IPOMCXOAUT  3aleunBaHue Je()EeKTOB M  TPEIUH
(r1yOOKMX M Y3KUX BIAJHMH MPOGHIIS) HOBEPXHOCTHOTO
ciosi, 00pa30BaHHBIX OT TPEIIECTBYIOMNX OTEPAINH
U3TOTOBJIEHHS M3AENUi. DTO IODKHO CIIOCOOCTBOBATH
YBEIMUYEHUIO YCTAJOCTHOW MPOYHOCTH JETaled ¢

MTOKPBITHEM.
HccnenoBanus, NpPOBEICHHBIE HAa IPOCBEUH-
BalOIIEM  JJIEKTPOHHOM  MHKpockorie  OMMA-2

METOJOM YIJIEPOJHO-CEPEOPSHBIX PEIUIMK II0Ka3aly,
4to mocie Hanecenus mokpeitust DLCPateks TommuHo#
nopsinka 1 MkM (puc. 6, a) Ha MOBEPXHOCTH TIOJHOCTBIO
OTCYTCTBYIOT CJIEIBI OT IIPEHAIISCTBYIOMICH 00paboTKm
(cM. BHJ UCXOJTHOM MOBEPXHOCTH Ha puc. 1, a). Ha puc.
6, 0 mpencraBiIeHa HaHOTONOTpa(us ITOBEPXHOCTH C
nokpeitieM ~ DLCPateks, mosnydeHHas  meromom
CKaHHUpyIOIIEH  30HAOBOM  MuKpockomuu. Ilocne
HAHECEHUS TIOKPBITUS ITIOJIHOCTBIO HCUE3NH «TPEOHM
YepeloBaHMs BIAJUH M BBICTYNIOB peibeda (CM.
MIepBOHAYAIBHBIN BUA pHC. 1, 0).

OKcneprMEHTaIbHbIE CTEHAOBBIE HCIIBITAHUS Ha
COOTBETCTBHE  JOMYCKaM  TECT-IUIAHOB  JOKa3ajiH
BO3MOHOCTh HMCIOJIb30BaHUsl TexHojorun OIIY ¢
HaHeceHueM mokpeituss DLCPateks npu ynpouHeHUH u
BOCCTaHOBJICHUH IUIYHXXEPOB, IPHU3M, IITOKOB H
KJIallaHOB ~ MYJBTHIUIMKATOPa, WIJl  PaCHbLUIMTEIs,
KJTaraHoB (pOpCyHOK TOMmMBHEIX cucTteM Common Rail,

npomsBoauMbIXx ¢upmamu  Bosch, Delphi, Denso,
Siemens, L’Orange, Cummins u ap. (puc. 7).
Takum o00pa3oM, OJHMM U3 TEPCHEKTHBHBIX

CIocO0OB YNPOYHEHHS ¥ BOCCTAHOBIICHMS JeTanei
TOIUIMBHOM ammapaTypsl siBisgercs mpomecc PIIY c
JIOKATbHBIM HaHECCHHEM aJMa30I0J00HOTO MOKPBITHS
DLCPateks, HCKITIOYaIONINM HOCICAYIONTYI0 aOpa3uBHYIO
00pabotky. DddektuBHOCcT, mOKphiTUss DLCPateks
ompenensiercsi ero (pU3MKO-MeXaHWYeCKUMU M Tpuoo-
JIOTUYECKUMH ~ XapaKTePUCTUKAMH, KOd(pdUIHeHTOM
H3HOCa, 00CeCIIeYCHHEM TIOBBIIICHHOM aIre3uu.
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